Objectives: The aims of this study were to conduct a systematic review of the microtensile bond strength (µTBS) of multi-mode adhesives to dentin and to perform a meta-analysis to assess the significance of differences in the µTBS of one of the most commonly used universal adhesives (Scotchbond Universal, 3M ESPE) depending on whether the etch-and-rinse or selfetch mode was used. Materials and Methods: An electronic search was performed of MEDLINE/PubMed, ScienceDirect, and EBSCOhost. Laboratory studies that evaluated the µTBS of multi-mode adhesives to dentin using either the etch-and-rinse or self-etch mode were selected. A metaanalysis was conducted of the reviewed studies to quantify the differences in the µTBS of Scotchbond Universal adhesive. Results: Only 10 studies fulfilled the inclusion criteria for the systematic review. Extensive variation was found in the restorative materials, testing methodologies, and failure mode in the reviewed articles. Furthermore, variation was also observed in the dimensions of the microtensile testing beams. The meta-analysis showed no statistically significant difference between the etch-and-rinse and self-etch modes for Scotchbond Universal adhesive (p > 0.05). Conclusions: Multi-mode 'universal' adhesives can achieve substantial bonding to dentin, regardless of the used modes (either etch-and-rinse or self-etch).
INTRODUCTION
Evidence-based dentistry is an approach to oral health care requiring the judicious integration of systematic assessments of clinically relevant scientific evidence [1] . In routine dental practice, clinicians are committed to providing the best possible dental care for patients. Nowadays, clinical decision-making procedure becomes more sophisticated due to the huge amount of scientific information that is continually published on new therapies, techniques, and restorative materials, which underscores the importance of an evidencebased approach in the field of dentistry. Systematic reviews and meta-analyses are considered to be the highest level of evidence supporting evidence-based decision-making [2] . Adhesive dentistry has advanced rapidly in the past 10 years. Three main strategies are used. The first is based on the total removal of the smear layer, and is referred to as the 'etch-andrinse' approach [3] . Conversely, the second strategy depends on modifying the smear layer, aiming to incorporate it into the adhesive layer; this is referred to as the 'self-etch' approach. Additionally, the multi-mode strategy is a combination of the etch-and-rinse and self-etch approaches [4] .
In the late 1990s, the chronological 'generation'-based classification of adhesives was widely used. In this classification, adhesives are classified into 7 generations, according to the chronology of their development. The fourth generation of adhesives was the most famous, to the point that they were referred to as the 'gold standard' or 'classic' adhesives, in addition to the more descriptive term of 'three-step etch-and-rinse' adhesives. Subsequent generations were introduced to simplify the clinical use of adhesives, up to the seventh generation, which comprises 'all-in-one' adhesives. Due to the many overlaps and unclear boundaries between the generations, this classification has almost disappeared from regular use, and a new classification was introduced by Van Meerbeek in the early 2000s [4] . According to Van Meerbeek's classification, contemporary dental adhesives are categorized into 3 main groups based on the smear layer treatment strategy: etch-and-rinse, self-etch, and the resinmodified glass-ionomer approach. Then, according to the number of clinical application steps, etch-and-rinse adhesives are further divided into 2 groups: 2-or 3-step etch-and-rinse adhesives. Similarly, self-etch adhesives are further divided into one-step ('all-in-one') or two-step self-etch adhesives. Recently, another group, known as universal or multi-mode adhesives, was added to the previous classification [5] .
These novel multi-mode adhesives reduce the complexity of clinical application procedures. Adhesives in this category may be used as etch-and-rinse adhesives, self-etch adhesives, or as self-etch adhesives on dentin and etch-and-rinse adhesives on enamel (a technique commonly referred to as 'selective enamel etching') [6] . Functional monomers are the principal ingredient of recently developed multi-mode adhesives [7, 8] , as they play a major role in chemical adhesion to dentin. Thirty years ago, a dental manufacturer (Kuraray Noritake Dental Inc., Tokyo, Japan) incorporated 10-methacryloyloxydecyl dihydrogen phosphate (10-MDP) as a functional monomer in their dental adhesives. The phosphate group of the MDP interacts with the hydroxyapatite and significantly contributes to the longterm durability of the resin-dentin interface [9] .
MDP-based adhesives can chemically bond to the hydroxyapatite crystals of dentin via the electrostatic interactions of ionic bonds formed with the calcium ions of the hydroxyapatite crystals, resulting in an insoluble MDP-calcium salt. Moreover, the phosphate groups in MDP form covalent bonds with the corresponding phosphate groups of hydroxyapatite crystals to form insoluble salts [10, 11] . The continual deposition of successive coats of these salts on the outer surface of the hydroxyapatite crystal is a process known as 'nanolayering' [12, 13] . Laboratory bond strength tests can provide important insights into the clinical performance of an adhesive under different dislodging forces [14] .
The outcomes of previous studies regarding this particular point are unclear and sometimes conflicting. Wagner et al. [15] evaluated the microtensile bond strength of 3 different multimode adhesives applied in 2 different modes, self-etch or etch-and-rinse. Their results revealed that the separate etching step did not improve the microtensile bond strength of
